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Under the direction of Dr. Eddie Loh (PI: Towson State U.) and in collaboration with Dr.

David Hollenbach (NASA/Ames) we have calculated the thermal balance and line emission

of the neutral atomic phases of the diffuse interstellar medium. Dr. Mark Wolfire (Towson

State U.) has carried the main responsibility for conducting the research and presenting the

results. We constructed a multiphase model for the gaseous disk of the Milky Way Galaxy

with a goal of determining the thermal pressure and comparing the calculated infrared and

X-ray emission with NASA space observations. The models expand our previous work on

the local interstellar medium to account for variations with Galactic radius. The thermal

equilibrium gas temperature of the neutral diffuse gas was calculated and phase diagrams

(thermal pressure versus gas density) were found for gas at galactic radii between 3 and 30

kpc. Our method accounts for the (far-ultraviolet) photoelectric heating from small grains
/

and molecules (Polycyclic Aromatic Hydrocarbons - PAHs) and includes a detailed treatment

of the ionization rates and heating due to the soft X-ray background and due to cosmic rays.

We explicitly calculated the galactic radial variation in thermal processes resulting from the

radial variations of the (1) space density of OB stars, (2) the metallicity and dust to gas

ratio, (3) the (FUV) opacity, (4) the atomic and molecular gas surface density, and (5) the

gas phase abundances of atomic coolants.

We found that the two neutral phases (cold + warm) can be in pressure equilibrium with a

hot (T = 1 - 2 x 106 K) pervasive medium for a wide range in galactic radii. The dominant

coolant in the cold medium throughout the Galactic plane was found to be the [C II] 158

#m fine-structure transition. The infrared line emission from [C II] 158 #m plus [O I] 63 #m



may accountfor up to half of the cooling in the warm phases.Theseresults, comparedwith

observationsof the COBE satellite, are being usedto determine the volumefraction of the

diffusephasesin the Galactic plane. In addition, we assumedthat the hot gasextendshigh

abovethe plane forming a halo. We took a modelfor the halo gasin whichvertical isothermal

columns are in hydrostatic equilibrium in the galactic gravitational potential. Using these

simple assumptions, along with the constraint of the existenceof two neutral phases,we

found that our halo model producesemissionwhich is consistent with the observedsoft X-

ray backgroundand providesan integrated luminosity from the Galaxy which is comparable

to that observedin other spirals.
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